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^-§-7H ■i-«}«=»1 >^171€ ^ ^fe 

5. 1 

c^oj-a^^ 7^1-11 o] IE, o>s.t:'>^ ^>o]=.^a1 sl-^l:. o].s.T=>^ 7>liuilo]E, aV-g-j] , -i 
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^-§■^^1 {CONTINUOUS METHOD FOR PREPARING AROMATIC CARBONATE USING HETEROGENEOUS 
CATALYST AND REACTION EQUIPMENT FOR THE SAME) 

37. 4^ ^-g-^ ^^olal. 5^ "S3il^7l. 6, 7. 8. 9. 10, 11. ^ 12 ^ ^xj- 

<4> o>S.Ti>^ 7>Utllo]E^ 7j-tl: (phosgene) 7]-^* A>-g-*>>cl o>s. 



22-4 



020006585 %^ <^7]-: 2003/2/14 

(dimethyl carbonate)^ # 

<6> o]^^ «fl^^>7l <^Bi 7>xl h^^^o] ^^3^]<^^^. ^ ^-i- 

4,182,726^^ AlClsSq- AIX3, I3X3, TiXs, VOX 3, VX3, ZnX2. FeXs ^ 811X3 ^1^^ 
A>-g-^fe 7flAl-5]-^rf. Aj.7]o|]A-^ xfe -^^^ffl^ ^T^I^Cf. 

<7> at!: ^1-^^^ ;^14.045,464^^ ^-g- #^1)^, ^<il^ ^(Lewis acids)<sl^4 

B»lEs^-2|li.i]c>lE (titanium tetraphenate)^!)- Ti:^l 71]a1*>^4. ZLa)ji p] 

^^*] >I14,552,704J:^ ^^H^'^V'^l^^^l^^l^-^^^V'^l^e-Cbutyltin oxide hydroxide)^ ^ 
^ Ti ^ Sn^^l ^-§- ^trfloj) tfl«|) 7llAl«f|.^o.n^, ^^14.554. llOJl^ #"1)5.. 

^(polymeric tin) ^^1-^ 7flAl«>^jl, ul^^si :^l4,609.501^fe tb 
^'^]^ <+(Lewis acids)^ ^ y'}^]^ -tlrCprotic acid)€- ^^tt ^-§- # 

^ 'S-^l ^Efl 7l#*^ DMCCdimethyl carbonate DPCCdiphenyl carbonate)» 
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5,354.9235:^ S^S^ (surface area)<^l 20 inVg <^]^9l s}-T-t>l (powder) ^^"^ #i^fl* ^> 
-g-^o^ ja^^ ^-S-7lS A>-g-§>^jL, ^]^^■^ ;*H5,565.605^fe ElE^-ii'^^Dli^ iijjfl 
<^1:^(titanoalumino phosphate) -ir^'S^I ^^fl* ^-S-<=^1 ^"'V-i-^VaL ^cf. 
<io> ZL5li4 o]>i]^7>;:^]o^ Ir^^^l ^tifl^ (powder )^-^S. ^-§-l-3f ^^^1 ^ ^ 

<^l£ i «]^^ ^-S- A^A^^iJ- ^^*>a^ AflAV-^ol] tfl^-5>JI ^1=1-. 

<11> ^-g- 711^3)- =-^tb ^-§-^^ ^9l<^] ^tt DPC ^12: S.-§r^^ ^tflofl tfltb • 

ii^w3E ^1=^-. ^1^^^ ^1 5.210,2685:^ ^^^-i: ^-§-7]S. ol-§.^o^ 

^ ^>^6flAl 7><1 7lS|-Al^ Wl^o] uf^ ^ ^-§-#^ *j=^ ^#^1^ C>>S.P>^ n^vilol 
M ^Aj^l^cl-. 1^1^^^ ;^15,426,207S^ ^ 3 7fls1 ^-§-7]* ol-g- 

^-§- 7flAl*>5|al, T3l^^«1 ;^I15, 523,4515:^ ^^S. t:?-^^ w^^- 

^(bubble column)^ ^-§-7lS. -§--§-€ 7^^^n^^. ^]^^^ >I16,057,470 

^fe ^-8- #^(reaction distillation) 7]"^^ <^l-g-tb ^-S- 7flA]^>ji o^cf. 
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^ ^Bl<^l <H^-§-«^1 ^J»11*>31, 9^^^^ "^^^^ ^-§-:^] 

-siim^ ^ ^ui, ^3><l:«ifl ^^^>JL 9}s.^o]E.s^ 

^^^1 ^-§-^17^ o}^r>}^ ^>^vilo]E» ;^l2:f-ofl ^o]A], aV-§- ^ ^s) 

<i5> ^ ^ig^ a 4^ Ai-g--s-><:«^ T4<^m^ ^mtiioiMsq- o>s.ii> 

^*>o1:E.^a1 ^"tlr* ^-§-^15^ 9}:^^]o]E.^ >flS^o.^'J^^ AflS- 

<16> ^ ^t^^ ^^^^7] ^*H, of^pfB^ ^mtiiojEo^ 
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<17> ^5.(loop)^ ^-§- ^^I'Hl^-l 7V:e.^ilolS.5>j- ^}o]^^. 



^tb ^t^7> -ium ^-§-71; 
<zz> c) «]:^^« ^^Sr^^i^ ^71 ^^7l A>oi6ji <a4s|<H ^tiisjjEi, ^7] ^-§-e« 

^^^SS-^Bl ^^^«^> ^-S-^* €^1-^ ^-§-^:£>7W ^^^-iT-lJl 715|-Al7l 

7] ^tb 'i5i€7l; ^ 

<23> d) ^7] ^-g-71 "?!^5l<>| -iWl^lJl, ^7] ^-§-71 ^ ^51*71 <ifl AjA^^ 

7m€ ^-§-#* W^o> ^^311- ^e^^l5^^Ai jiai^ a^^o. o.^ 

^15!^ ^7l ^-g-71^ S|^A]7lJ[L, ^'\^]^ ^i^^ 7]^^S. -B-#^>7l ^ 

<24> ^ i^^>^ C>SP>E3 7>^vilo-|E ^-§-^^1# ^1^^^-. 

<25> S-tb ^7l ^-§-^^1^ 

<26> e) ^^<=>1I >iWl£)JL, ^^^O.^^Bl ^^^^ 7l>a-^ -^^ 

-§-^Al7l7l ^tb '^^-d- *S5L^7l 

<27> * ^7}S. S.-^^ ^S. Sll^. 

<28> o]*HA-l ^ ^T^^ ^^l«>7ll ^^^n]-. 



<18> 



<19> 
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<29> ^ 6. c^-o]^^ 7l-:e.molE(dialkyl carbonate)^^- 5|1^3z)- oVsp>^ :5:Vol 

aromatic hydroxy compound)-!: ^SlS. ^}-%-t}<=^ <^}S.^}^ 7>tii-11olE 
(aromatic carbonate) H ^"^l-Sr Ir^-^^fl ^l-§-^fe- <^1-^t3]-^ 

«>-§- #xi]|^Ai ^^9}6^ ^ IrS'a;^] #iiHl:^ ^}-%-^^ ^ ^^^] Sl^. 

<30> ^ ^^6^] o^^].c^ <il-^pl-^ 7>Jivilo]E^ ^A^o] (phosgene) 

(isocyanate) a] A>-g-s|ji, lij-o]^^ ^'Vja.vilo] Estj. o>sd}.i^ ^ojjc^A] ^ 

^# Aj-olo^ E^>;6)1^B)]5 ^-g-(transesterfication)«^l ^^}<^ ^7] 

-§->^lfe §J:<^Ai i^-tl ^-§- ^-i}:!- ;^l7l<^ ^-§-7] aI^^o.^, ^;^] ^-§- 

^-i-^^o] ^^^>^cf. ^ 

-§-7] A]^^^ ^-§- #nfl^A-^ Ir^'g:^! #i^B» A>-g-^o.s>«| , ^^^^S Afl^^ 
^-§-7lo)l ^<?3«rHo> ^.g;^! A]-g- ^>§«i)lA-1 ^ o;^^ «!-§- ^>^| ^ 

*H ^"^^ ^<^l^^-a:^l-( trans it ion metal oxide)!-^ ^^1 a]^ ^ 
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^S(loop)^ ^-§-^^l» ^1^?!:^. *^1«-1tb ^-t-^^l^-fB] jL-i:^^^ 

<32> ^ ^^-Br t^ol'g:^ 7>je.vi]olE(dialkyl carbonate) <:>>s.p>i? ?>lii'il'=>l^ 

<33> [^^^ 1] 

<34> Q 



ROCQR 

<35> ^7] 5|-*|-^ 1^ ^•Hl'H, ^^71014. <^7lA-lo^ 'a:^7l^ o^l^ i^l ^ (methyl ) , 
'^j^CethyO, ^^^(propyl), ^€(butyl), Al#s^^(cyclohexyl) "^^^^ 



^-§-(transesterification)<^l ^>7l ^-sl- 

^ 2 SE^ 3^S. 5.^1 3E|^ 7>Jit|1<5l:e (alkyl aryl carbonate)^. 



II 



<36> 



<37> 



m-^^ 2] 



<38> 



0 



II 



ROCOAr 



<39> 



3] 



22-10 



-^ 2003/2/14 



<40> 



<4i> 



020006585 

0 
II 

ArOCOAr 



^7] 2, ^ 3^ ^ofl^i, Ar^ ^7> 5 xfl^^l 30^1 o>S.i=>^7lol 



<43> 



<44> 



.<45> 



<46> 



<47> 



<48> 



<49> 



<50> 



[^-§-^ 1] 



o 



ROCOR 



[^-i-^ 2] 



ArCH 



O 
II 

ROCOAr 



ROH 



+ ArOi 



ROCOAr 



[^■§-^ 3] 



O 



ROCOAr ROCOAr 



O 



ArOCOAr 



+ ROH 



O 
II 

ArOCOAr 



ROCOR 



•^7] ^-§-^ 1, 2. ^ 33^ ^<i|lA-1, rL#6l31, Ar^ o>ST3>^7l<im. 
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ol^^H ^iTl^V^jltq-. ^^^1 >^H-*V^ ^1 ^"fl* ^fl^^*:^ 

^-§->^l<^l ^^^M*^) *Vfe ^^1^^ <^W^^- ^'^fl ^^^'^l "s-^^i ^>-§-^ ^ 

<52> 2. t).^- 51^^^ ^-§-7] tfl^ofl ^^3)- ^ 

c^B^ 7l ^^l^H ^^^^^ ^X^^}^5L 2r:^^V^-^^ ^-§- ^^B^. 
^<g;^] Bj-fc-l l:^^;^! #i^B» ^l-g-^>^7l «fl^<^l #^11^1 ^^>o^ ^>^3^^ 

<53> ^ ^tgojjA-l^ ^7l ^^7]^3\ ^-g- #xifl6|] olj^H ^^S^Vfe ^^^1^1:* ^^^]-7l 

^t}c^, ^^'^A #^115. :d<^l^#^sl-i-(transition metal oxide), <^1» M0O3, 
Ga203, V2O5, PbO, Zr02, Ti02. CdO, Fe203, CuO, MgO. Y2O3, MnsNiO, ZnO. Nd203, C02O3, 
RUO2, Nb205. Cr203 1 ^ -a^-SM, 3.7]7} 1 20 mm s) ^ -^^-^ , . 
^(ring)^ -i-^l -Msl^V ^^I'^^l ^-^M: ^V-g-^Vfe «>^^^>^. 

^e)7>sl tilS^a^^^ 20 ifl^l 500 mVg. i=l #71^^ 100 i^^^l 300 mVg *^1aL. •^^•f-^ 
0.25 0.8 cuf/g, 1=1 #7ll^ 0.4 ifl:^l 0.75 aif/g ^'^^}^. 

*H ^-S- ^'^^'^'l ^^11 tl:!^. «fl€*>7l -^^-btH 

<55> (^ = (loop)^ ^"fl ^^^^1) 
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<56> ^ '^V-S-^^ ^-§-^^1^ 3.7171- 1 ifl;^l 20 mm ^£ ^fe Ir^^^l 

ol-g-^ o>^pV^ ^mvllolE :^]^6\] ufl^ :5l^tt ^-§-^J-^l5-Ai , #ofl7> ^^^^ 

^Bl7> ^-§-71 sq- tiV-g- ^ ^^t!- 1* ^^*>^ ^ ^^7l ^^oi 

^-§-^^1^1 cf. ^-§-:£^^ «]:-§-^^ ^ il^7l-l- ^S<^1 

<57> ^^fl^,^ -M^^l-^. ^ ^-§-^^1^ #^1l7> ^^Sl 

^-§-71* i^tb^. ^-§-71(1)^1 ifl^^^l. W>^3lS|->llfe ^^«:.ll Ir-a'gJ^l ^^fl 

^ -^f sl:^l ^Jl ^-§-^^ -n-*^^ ^&i(^^<^l i^l^^l ^^)7V ^^lsl<>| 

al, ^-§-71 ^flS, ^ ^Bl ^-^cHl >^7l ^^]^ Ir^^^^l ^'SW- 

^, ^^fl«^l ^*>*=>^ ^^«B^ ^l^^m ^"y: ^issi^ o>^p>B3 ^v^tiioi:^ 

<58> ^"111- ^ ^^^^S. ^-^^ 4^ SZ^ 34ol5.(6)5ll. 3^olk 

(7)^ :^^].o^ o^ca^ t:l-<:>l^^ 7>:^vilolE o>^ ^>:e.i-il <^1 SS>)- o}s.^}^ 

^•|.o1:e.^a1 wv-S-71 -diis. zl-^ ^^^H "S^^-^^ ^^ttcl-. ^-§-71(1) 

6fl ^-§-^31 o^o] ol>^ol ^ = (4)» «^l-8-*M ^-§-^^ 5i|-<=>1^(8)-^ 

^^71(1)^ 'i5I^7l(3)^ >]^]S.^■ ^^Al^lcl-. ^:&3£l^ ^■%-^^ ^-^-^ ^ 
^7] s:^6\] $]^}c£\ 5^01^(9)1- :i.-g|j wv-g-^^l «^o.s -H-#^cl-. ^-i-^ol 

«iial^7l(3)^ ^1-g-^H €*>fe ^-§- ^S-^H ^^''^l^lal. «}:^ -^--iH-^l 
^S-ir^l- Bl:gol alm^ ^^^^ 7l^<i^ ^l-^-Sl-«^ , ^"g- -^-a:!-^ 

-f-S-^l 71-^*1-3^^ 
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<59> ^ 5I^7l(3)<^l 71^^ ^-ttl: ^ ^^^^ ^^^(2)S. ■^'^sl 

^^^(^# ^-§-1-)^ ^Il-'^ISO)* #l#^l?l7m ^Bl7> ^ti]^ ^-§-71(1)3. 

^tj ^ ^-^1^, oVS.T^>^ ^V^vilolE 

<63> [^^Hl] 

<64> §>7l '^AH'^l^i a4B|-lfl^ ^^1*^ «1-7l^ ^^Sjo^r^.. 

<65> [^^^ 13 



<66> 



^^^^ MPCmole 4^ + DPCmole ^ x2 

Silt 



^^d^ Silt mole 
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<67> [^^^ 2] 

^ ^j-^jg MPC 

MPC^t(wt%)= .01^ ai^ 

<69> [^^^ 3] 

^^^S DPC 



DPC (wt%) 



<7l> [^-Sj-^^ 4] 

A\ MPC(i^DPC) ^5 (g/hr) 



lv-§-:?im (kg) 



<73> ^_X\<4 1 

<74> -SS^l ti|-o]<y;^ 7V^^il'=*lS.S. t:^<^HM 7'>lLi-il<=>lS(dimethyl carbonate, DMO* 
vilolE(DMC) s\. l-«l7l- S:!*:*! *=*l-^*>^ 33.3 

<75> 160 'Col^JI, ^-g- -^^^^ 4 7]<^^o_s. ^^]^}<^t}r. oH = 

^^Slfe ^-§-^^ -B-^^ 6.0 L/^^s. -B-^1-&>5jl^. 12 <^1^ 

Bl-uj6>(Ti02)» ^^1 ^^fl^^i ^^71011 1200 g<:>]^^-. 
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<76> ^-§- :ijjf iJll^ 7>:e.tH<^lS(methyl phenyl carbonate, MPC)^ ^^(yieltD-^r 

21.7 ^>:a.^-1lC)lE(di phenyl carbonate, DPC)^ 0.34 ^^%<5l 
^4. ol Bfl A>.^^ ^ofl^ ^S^^^^ 92.6 MPC(g)/#^11(kg)-hrol$itf. 

<77> ^aHT 2-7 

<78> >a-7l 1^ ^-^^ ^-§-* ^^1^>^, ^-S- ^V7l S 2^1 

<79> [3. IJ 





^aHI 2 1 


■^AHi 3 |^A|ot| 4 I^AHl 5 l-M>>MI <j |^^HI V | 






160 


170 


160 


170 


160 


180 


•y-^(kg) 


4 


5 


4.5 


5.5 


4.5 


4.5 




3 


3 


5 


5 


5 


5 


feed rate(g/min) 


11.5 


11.5 


11.5 


11.5 


22.4 


33.3 




phenol molar ^%#(%) 


18.46 


20.59 


24.95 


26.64 


18.82 


11.79 




21.08 


32.29 


39.30 


41.98 


29.65 


18.55 




0.54 


0.69 


0.72 


0.75 


0.54 


0.36 


total feed^(g/h) 


690 


690 


690 


690 


1344 


1998 


phenol feed^(g/h) 


178.2 


178.2 


119.3 


119.3 


232.3 


345.3 


MPC yield(g/h) 


53.2 


59.3 


48.1 


51.3 


70.6 


65.8 


(MPC g/#"11 kg- h) 


44.3 


49.4 


40.1 


42.8 


58.9 


54.8 



<80 ^X\c4 8 

<8i> z. H M-Bl-\3: ^-§-71 Al^^^-i- A>-g-§>o^ ^>:e-Vllolie(DPC)-l- ^^^•s>7l ^ 

13.92 i^I^al)^ 7mi-il<^l:^, 51.64 0.01 r^oM'd 
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(Ti02)l: ^^1 ^^7H] ^ ^i^B^^ 1200 g om^. St 

•^^■l i^-tl 3^^^^ ^-§-1-^ ^^^Sl- '^V-g-^V':^ 1592 g/hr^ -fr^^S ^ 

tiV-i-SJ-^^ 550 mbarS. -B-^l^>^i=V. 
<83> tiV-g-o] <^^:^ ^<?V «>-§-7l >S-^<^1 ^^Itb 2|-<^1S.(12)* ^-SH 

^ 0.2 ^^%. tifolTiIl^ 7mi.1lolS(DMC) 43.59 ^^%, ^^^^ ^m^-ilolmCMPC) 2.68 
^^%. 41^ 53.52 ^^]^^ 4<^H^ ?>^vilolE(DPC)fi1 2:^^* 7>^ ^ 

AV^ ^. PlBV-^-lrol 1274 g/hr^ -a^g -B-^^S. ^-§-7l 
H(9)» ^^}c^ 318 g/hr^ -fr^^S ^-<^H^ ^mvilolE(DPC)-l- i^tb 

<84> 0]^) tiV-g- AjA^^oi ^A^^ DMC7> 1.49 ^^%. MPC7> 26.52 ^^%. ^Il^o] 

30.9 ^%=%, DPC^ 41.09 ^^%^l^til-. ^ ^-§- Al, #nfl ^3^^^^ 111 DPC g/^'^ll 
kg-hrol^cl-. 

<85> ^ Alc^l 9 

<86> ^aHI loi)- ^-§-7] A]^^^ A>^$>^3., S^^S^ ^-§-#^ ^-^7]^] 

^<aAi7H ^-§-«>^4. ^-^HHl^i^ ^v^^ AjAi-A^ 
-fi-^* 2750 g/hrS. ^71-^1^4. 
<87> ^-§- 165 TCS. -fr;<l«>5^JL. «>-§-«a-^^ 550 mbar^ -H-^l*>^^. ^-§-"^1 ^ 

^^^^ ^91 ^-§-71 '^^<H1 ^^]^ s^o]S.a2)^ ^-SM ^^-i: 0.23 
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^«^H^ 7>:e.i.ilolE(DMC) 47.95 ^im^ll^ 7>:a.vllo]:E(MPC) 1.09 ^^%, ^1* 

50.73 ^^%^ ^^]^^ cf^^Hl^ ^mvilolECDPC)^ S^^-i: 7}^ ^-g- ^ t^]^ 

-§■1-01 2094 g/hrSl ^^^S. ^-g-7l ^P^m 3J|-olS(9)l- 

^ 656 g/hr^ ^^-^S. c^-^^ t^^l^JO^ T^mvilolMCDPO* S^tb ^^^^^^l 

<88> o]TtH ^-S- DMC 7> 2.74 ^^%, MPC7> 28.65^^%, ^fl^o] 

40.57^^%, DPCfe 28.04f^^%ol5i^. ^-§- ^1 . ^^11 ^S^^^^ 142 DPC g/^^^fl kg- 
hroj^c]-. 

9X^^^, ^-5- ^ 71^1:^1 ^<iM #^11 ^ ^-§-1-*^] ^^1 ^ ^-'^IS 
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[^^*^ 1] 

a) ^i^] i:fl«.6|l ^^l^n^ 1:5-^:^1 ^^fl "^M: «J-^l«>:il ^■€-^'?>* -fr#^l7l7l 
^tb €^71- ^^7l; 

c) ^^^^^ -^^71 ^-§-7] X[o]o\] c^^^c>] ^WlSlJl, ^7l 

^^^^^^Bl ^-g-^^ W1J:«^> ^-§-^^ ^^V^ ^-§-^:£57|-;<.l 7]^^]7] 
7] «i5i^7l; ^ 

7ls|-^ i^v^l-i: ^^^^ ^-1^1^ ""^^^ ^21^15^^-1 ^^^-^ 

[^^% 2] 

1 ^fl^l 20 ram 3.712^ ^^Hl ^^1 
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3] 

^7] ^^1^^ ^Sl-1-<>1 M0O3. Ga203, V2O5, PbO, Zr02, T1O2, CdO, Fe203, CuO. 
MgO, Y2O3, MnsNiO. ZnO, Nd203. C02O3. Ru02. Nb205. ^ Cr203 ^ S-O^^eI 

^tt €^171- ^wl^ ^-§-71; 

b) ^7] ^■%-7]s\ ^^7} ^1^1^^ ^-S-^ 

c) ^7] ^-§-^ >a-7l ^-§-7] AVoH o^^S|o1 ^7l ^-g-^ 
^:8:^HS.-fBl aV-i-^^ ^#^<^> ^-§-^-i- €«>^ ^-g-^S-^^V^l 'S'^aI^IjI 7]s\r^^f] 
7] '^M^7]; ^ 

d) ^7] ^-§-7] ^^ofl oa^S]01 ^t3lS]JL, ^7] ^-%-7] ^ <iiiL^7HlA-1 AjAj^ 

7]^^ ^-§-1-^ ^#^<>V ^^^^ •S-Hl^l^^'H ^^^^ -§-^ 

^7] ^^7lS ^^^Al^lJL, ^^^^ 7l>a--^S. -B-'t^V7l ^tb 

* if-^>^ 0>^n>lJ T-ViiVilolE ^-§-^^1. 

4 4 «J-<^1 
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1- ^7>S- <i>S.Ti>iJ ^mtflolE ^-§-^^1 
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